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Zhu et al., page 422
Although genome-wide association studies (GWASs) have
identified many variants associated with numerous
complex traits, the actual causal variants—the information
that everyone wants—are known for only a few cases. In
this issue, Zhu et al. present a new method for generating
a prioritized list of candidate causal variants from GWAS
data sets. Their method, which they term the preferential
linkage-disequilibrium (LD) approach, is based on the
premise that the SNP identified in the GWAS is better
able to tag the causal variant than are most other geno-
typed variants. The authors are particularly interested in
searching for variants whose frequency is considerably
lower than those that have been genotyped in the
GWAS. Of course, when dealing with rare variants, the
LD will be modest at best, but this is where ‘‘preferential’’
comes into play: the authors devise an algorithm to
search for variants that are in ‘‘preferential LD’’ with the
GWAS hit. Notably, the authors applied their method to
several complex traits and generated lists with several
candidate variants of interest. This method is by no means
the only approach by which one could prioritize causal
variants, but it certainly provides a new twist on a persis-
tent problem.Methylation on the Brain
Zeng et al., page 455
The importance of DNA methylation in regulating gene
expression has been demonstrated in many organisms.
But how might DNA methylation play a role in the evolu-
tion of species-specific phenotypes of closely related
species? Zeng et al. approached this question by evaluating
a high-resolution genome-wide DNA methylation map of
human and chimpanzee brains. The authors tease out
differential patterns of DNA methylation and correspond-
ing alterations in gene expression both within and
between species by using a limited number of individuals.
It appears that within species, younger brains have more
DNA methylation in both humans and chimpanzees.
Between species, chimpanzee brains display more DNA
methylation than do human brains, and these differences
are more pronounced in promoter regions than in gene
bodies. Many of the differentially methylated promoters1Science Editor, AJHG; 2Deputy Editor, AJHG
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The Americanregulate genes in functional categories that are highly
associated with human-specific disease vulnerability in
neural-tube defects, autism spectrum disorder, alcohol
dependence, chemodependency, and cancer, suggesting
that species-specific methylation has evolutionary and
functional importance. Given the significance of methyla-
tion in gene regulation, comparative approaches might be
useful in uncovering clues to many other species-specific
traits and vulnerabilities.Getting a Handle on Heart Health
Bick et al., page 513
Mutations in sarcomere genes can cause familial structural
cardiovascular diseases such as dilated cardiomyopathy
and hypertrophic cardiomyopathy. Thousands of sarco-
mere variants have been isolated thus far, but the full
extent of variation leading to disease is still unknown. To
gather a full allelic spectrum of sarcomere variants in
cardiac disease, Bick et al. used next-generation targeted
sequencing to evaluate eight sarcomere genes in 3,600
individuals from the Framingham and Jackson Heart
Studies. Just over 10% of individuals had at least one rare
nonsynonomous sarcomere variant, and 0.85% and
0.40% of these variants were predicted to be pathogenic
in European Americans and African Americans, respec-
tively. Additionally, increased cardiac dimensions, such
as left ventricular diastolic wall thickness and left atrial
diameter, were observed in individuals with at least one
rare sarcomere variant. Not only were pathogenic variants
associated with structural cardiovascular disease, but rare
sarcomere variants were also found to increase the risk of
an adverse cardiac event. Taken together, these results
suggest that cardiovascular-risk assessment could benefit
from the evaluation of the association of sarcomere genetic
risk, differences in left ventricular dimensions, and the
onset of cardiovascular events.SUFU Function and Familial Multiple Meningioma
Aavikko et al., page 520
Meningiomas are the most common form of CNS tumors.
Many times, these tumors are benign and occur spontane-
ously and without familial inheritance. Tumor-suscepti-
bility syndromes such as neurofibromatosis type II,
Cowden syndrome, and Werner syndrome have beeny of Human Genetics. All rights reserved.
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associated with several genes including NF2, PTEN,
RECQL2, and SMARCB1 and can result in the development
of meningiomas. However, genes associated with menin-
giomas lacking a tumor-susceptibility-syndrome back-
ground remain elusive. Using linkage analysis and exome
sequencing, Aavikko et al. identified a germline missense
mutation in SUFU in a case of hereditary meningioma
with multiple lesions. In humans, SUFU is a negative regu-
lator of the hedgehog (Hh)-signaling pathway, which plays
crucial roles in embryogenesis and stem cell proliferation.
These responses are mediated by a host of transcription
factors, including GLI1. In wild-type cells, SUFU acts by
binding transcription factors, such as GLI1, in the cytosol
and preventing their nuclear localization. Correspond-
ingly, the authors demonstrate that altered SUFU fails
to accumulate to wild-type levels and binds less GLI1;
therefore, less GLI1 is sequestered in the cytoplasm. These
results suggest that higher GLI1 transcriptional activity
and subsequent aberrant activation of Hh signaling as
a result of reduced SUFU activity contribute to menin-
gioma development. In contrast to the previously
described SUFU truncation alleles isolated in cases of
medulloblastoma, glioblastoma, and basal cell carcinoma,
this allele might provide a peek into dosage-dependent
effects.400 The American Journal of Human Genetics 91, 399–400, SeptembRotatin Your Cortex
Kia et al., page 533
The processes that direct braindevelopment are complex, to
say the least. It is not surprising, then, that improper brain
development can cause many human disorders. One such
developmental defect, polymicrogyria, anexcessivenumber
of small convolutions on the face of the brain, is character-
istic of many disorders, including intellectual disability
and epilepsy. This heterogeneity, coupledwith known envi-
ronmental triggers, has made it difficult to find an under-
lying genetic cause. Using an exome-sequencing approach,
Kia et al. now show that rotatin (RTTN)mutations causepol-
ymicrogyria. Cells harboring thesemutations display short-
ened cilia and downregulation of BMP4, WNT5A, and
WNT2B. These transcriptional changes have been linked
to disrupted cortical development, and so these findings
uncover strong clues to how RTTNmutations lead to a mal-
formation of the cortex. Although further research, perhaps
utilizing availablemousemodels, will be needed for gaining
a clear understanding of this pathway and its contribution
to human disease, this finding establishes a connection
between cilia function and cortex development and begins
to provide insight into the genetic underpinnings of many
disorders characterized by polymicrogyria.er 7, 2012
